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(54) SEMICONDUCTOR DEVICE 

(57)Abstract: 

PURPOSE: To provide a master slice system semiconductor device 
where a penetration current based on an input signal time difference 
of a complimentary type MOS transistor constituting a basic cell is 
suppressed. 

CONSTITUTION: A common gate electrode 1 is placed at a P-type 
diffusion region 2 which constitutes a P-channel MOS transistor and 
an N-type diffusion region 3 which constitutes an N-channel MOS 
transistor, a width of a gate electrode which exists at a region 
between the P-type diffusion region 2 and the N-type diffusion 
region 3 is made larger than that of a gate electrode which exists at 
both regions 2 and 3, and then a contact 5 which connects the gate 
electrode 1 and a first layer wiring and a through-hole 4 which 
connects the first layer wiring and the second layer wiring is 
provided on the wide gate electrode 1. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A semiconductor device of a master slice method equipped with a primitive cell constituted by 
making into a pair at least one P channel MOS transistor and at least one N-channel metal oxide 
semiconductor transistor which are characterized by providing the following, and carrying out each gate 
electrode in common Contact for constituting more widely than width of face of a gate electrode which 
exists in an active field width of face of a gate electrode which exists in a field field of the complementary 
MOS transistor which made common a gate electrode which constitutes said primitive cell, and connecting 
the 1st-layer wiring and a gate electrode on a gate electrode of said field field A through hole which 
connects the 1st-layer wiring and the 2ndHayer wiring 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the semiconductor device of the master slice method 

which comes to arrange two or more primitive cells. 

[0002] 

[Description of the Prior Art] The structure of the primitive cell in the semiconductor device of the 
conventional master slice method is indicated by JP.54-93375.A etc., and shows the layout of the primitive 
cell roughly to drawing 3 . In drawing, the common gate electrode which formed 51 by polish recon, power 
supply Rhine in which 52 was formed with the IstHayer wiring (the 1st aluminum wiring), the ground line in 
which 53 was similarly formed with the IstHayer wiring, and 54 are contacts for a P type diffusion field and 
55 to connect an N type diffusion field, and for 56 connect the gate electrode 51 and the IstHayer wiring. 
And a primitive cell consists of one P channel MOS transistor which consists of gate electrodes 51 and P 
type diffusion fields 54, and one N-channel metal oxide semiconductor transistor which consists of gate 
electrodes 51 and N type diffusion fields 55, and one contact 56 for connection between the gate electrode 
51 and the IstHayer wiring is formed at a time in the field between the both ends of the gate electrode 51 , 
a P channel MOS transistor, and an N-channel metal oxide semiconductor transistor, respectively. 
Moreover, power supply potential is supplied to the well of a P channel MOS transistor in power supply 
Rhine 52 prepared on the P channel MOS transistor field, and ground potential is supplied to the well of an 
N-channel metal oxide semiconductor transistor by the ground line 53 prepared on the N-channel metal 
oxide semiconductor transistor field. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the primitive cell in the semiconductor device of 
the master slice method of the conventional configuration, if a signal is inputted from the IstHayer wiring 
connected through contact of the both ends of a gate electrode, a difference will arise [ sake / of the 
polish recon from which the time amount which a signal spreads to a P channel MOS transistor and an N- 
channel metal oxide semiconductor transistor constitutes a gate electrode / resisted ], and penetration 
current will also flow that much mostly. Moreover, since it is necessary to prepare the through hole for the 
connection outside the field of a primitive cell when using wiring of two or more layers, a limit arises to the 
feeder-line field. Moreover, although the gate may be used as wiring with automatic-layout wiring, for the 
resisted reason of the polish recon of a gate electrode, a gap of timing produces the signal after gate 
electrode passage by delay and the same signal in [ signal / before gate electrode passage ] that case. 
[0004] This invention aims at offering the semiconductor device of the master slice method which was 
made in order to cancel the above-mentioned trouble in the semiconductor device of the conventional 
master slice method, can use a wiring field effectively, and could be made to lessen the input signal time 
djff erence to the complementary MOS transistor. 
[0005] 

[Means for Solving the Problem and its Function] In a semiconductor device of a master slice method 
equipped with a primitive cell constituted by this invention's making a pair at least one P channel MOS 
transistor and at least one N-channel metal oxide semiconductor transistor, and carrying out each gate 
electrode in common in order to solve the above-mentioned trouble Width of face of a gate electrode 



which exists in a field field of the complementary MOS transistor which made common a gate electrode 
which constitutes said primitive cell It constitutes more widely than width of face of a gate electrode which 
exists in an active field, and a through hole which connects contact, and the 1 st-layer wiring and the 2nd- 
layer wiring for connecting the 1 st-layer wiring and a gate electrode is prepared on a gate electrode of said 
field field. 

[0006] Thus, in a primitive cell of a constituted semiconductor device, since an input to a gate electrode is 
performed from contact formed between a P channel MOS transistor and an N-channel metal oxide 
semiconductor transistor, input time difference to both transistors decreases, and can suppress 
penetration current. Moreover, since a through hole is also prepared on a gate electrode, a wiring field can 
also be used effectively. Furthermore, since gate electrode width of face of a field between both 
transistors is formed widely again, contact and a through hole can be certainly arranged on a gate 
electrode. 
[0007] 

[Example] Next, an example is explained. Drawing 1 is drawing showing the configuration of the primitive 
cell of the fundamental example of the semiconductor device concerning this invention. In drawing, the 
common gate electrode which formed 1 by polish recon, and 2 A P type diffusion field, The through hole for 
[ 3 ] connection between the 1 st-layer wiring and the 2nd-layer wiring in an N type diffusion field and 4, 
The P channel MOS transistor which 5 is contact for connection between a common gate electrode and 
the 1st wiring, and consists of said common gate electrode 1 and a P type diffusion field 2, The primitive 
cell consists of N-channel metal oxide semiconductor transistors which consist of a common gate 
electrode 1 and an N type diffusion field 3. And in this invention, the width efface of the gate electrode 1 
existing, the field, i.e., the field field, between both transistors, is formed more widely than the width of face 
of the gate electrode 1 which exists in the active field of both transistors so that a through hole 4 and 
contact 5 can arrange certainly on the gate electrode 1 between a P channel MOS transistor and an N- 
channel metal oxide semiconductor transistor. 

[0008] Thus, in the constituted primitive cell, the input to the gate electrode 1 is performed through 
contact 5, since polish recon resistance of the signal path transmitted to a P channel MOS transistor and 
an N-channel metal oxide semiconductor transistor becomes almost the same from contact 5, the time 
difference of an input signal is lost and penetration current is controlled. Moreover, since contact 5 and the 
formation field of a through hole 4 turn into only a center-section field of the gate electrode 1, a wiring 
field can also be used effectively. 

[0009] Next, the concrete example of this invention is explained based on drawing 2 . In drawing, contact 
for a P type diffusion field and 13 to connect an N type diffusion field, and for the common gate electrode 
which formed 11 by polish recon, and 12 connect the Ist-layer wiring 15 and the gate electrode 1 1, as for 
14, and 16 are the through holes for connecting the Ist-layer wiring 15 and the 2nd-layer wiring 17. They 
are power supply Rhine formed with contact for contact for 18 to connect the P type diffusion field 12 and 
the Ist-layer wiring 15 and 19 to connect the N type diffusion field 13 and the Ist-layer wiring 15 and the 
IstHayer wiring which 20 crosses the P type diffusion field 12, and is arranged, and the ground line which 
21 crosses the N type diffusion field 13, and is arranged and which was similarly formed with the Ist-layer 
wiring. 

[0010] The primitive cell in this example is wired with the Ist-layer wiring and the 2nd-layer wiring like 
illustration, the inverter is constituted, it is inputted from the 2ndHayer wiring 1 7, and a reversal signal is 
outputted from the 1 st-layer wiring 15 connected to the contact 18 of the P type diffusion field 12, and 
the contact 1 9 of the N type diffusion field 1 3. The input to the gate electrode 1 1 is inputted in the order 
to the layer [ 2nd-layer wiring 1 7 -> / the 1 st layer ] wiring 1 5 -> gate electrode 1 1 , and connection of the 
1 st-layer wiring 15 and the 2nd-layer wiring 17 and connection of the Ist-layer wiring 15 and the gate 
electrode 1 1 are made by the through hole 16 and contact 14 which have been arranged on the gate 
electrode 1 1 currently formed broadly, respectively, and the common gate electrode 1 1 — since the input 
is mostly performed from the center section, switching of a P channel MOS transistor and an N-channel 
metal oxide semiconductor transistor is mostly performed to coincidence, and penetration current can be 



reduced. 
[0011] 

[Effect of the Invention] Since it is arranged on the gate electrode field which could control the penetration 
current of the complementary MOS transistor which constitutes a primitive cell, and made a through hole 
and contact broad since the input to a common gate electrode was performed through the contact of a 
gate electrode mostly arranged in the center section according to this invention as explained based on the 
example above, a through hole and contact can be formed certainly and can use a wiring field effectively. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the configuration of the primitive cell of the fundamental example of the 
semiconductor device concerning this invention. 

[Drawing 2] It is drawing showing the configuration of the primitive cell in the concrete example of this 
invention. 

[Drawing 3] It is drawing showing the example of a configuration of the primitive cell of the semiconductor 
device of the conventional master slice method. 
[Description of Notations] 

1 Common Gate Electrode 

2 P Type Diffusion Field 

3 N Type Diffusion Field 

4 Through Hole 

5 Contact 



[Translation done.] 



<lS>B*H»aiFJf (J P) (12)^ HH^P^^^X (A) <M)»ttffiMfcn*9 

#1? 5-48 022 

<43)^PB 8 5^(1093)23263 

(5 1) i n I . CI . ftgijga^ /rfl«3!#^ Fl ttffi$^@Hff 

HOIL 27/092 
27/1 18 
29/784 



7342-4M HOIL 27/08 321 J 

916D-4N 21/82 M 





ft KB* 3-231066 




0 000 0 0376 
















4* J* 3f ( 1. 9 9 1 ) 3 ft 2 0 B 




jfe^CISi^^Ktt^^ 2 TB 4 3 # 2 








(72)£^# 












S£*&ft®El§yS 2TI4 3# 2 










■J >^X3fc¥lg#5*#*fcrt 




















^^Hi^-^Elti^^ 2 T 0 4 3 #2 










•J > AXtt^IJ&fta^ttl*! 








<74>ttJ£A 







(54) [jgHjjcDfcffc] ^gf£:&£: 



(5?) [jgft] 

* 7) A £ ^ fl# ffl 2£ fc Mi -? < M il '3 ft £ f f P frj L £ t x 3? 

- * 7 < x a a w m *m mtz> , 

[ ffififc J P + * ;U M O S h 7 > v A ^ & HtfiXT 3 P 
2iN *r *;UM OS h 7 > >*X ^ ^ «l ~T 
^Niffi;^ilE3 icttifiy- hfSi 1. & PSBtt 

marofi* 8SPHH«2 , 3 ^&ftt$y- h 
9AKLT, coy- h-sg® 1 iitc. y-h^ffi 

1 >?B 1 gftlRd: £f£&T& 3 h 5 mi 

&:tig2 @@B^i £f£«F.T -5 X - JU 4 SS^5. 




1 

2: pajt&«l« 
3: NSKM^ 
4; 7.^ — * — ^ 
5: > * * 1' 



I 

(S3* ifl'l ] &ti< th I IHOP-f **JI/MOS S-5 
> V X 9 t 'P ft < t h I m CO N f - v * HMOS I- 7 > v 

£ ft T t > 5 g zs -fe ; U £ flf A & T 7, ? - X 7 -f X % it CO ^ 
3flE&tti::;fc(,*T. Hfr§&«**JU£ftfi)tT-5y- 

«(C^flE"rsy - hSffiWfiS:. 7*-r*7'IB«(C??fiE 
■ray- Mgffi<Ot@J:r)/£<#l(St, ilffi7-f-^HfK 

«wy-h«sa±(c ^ 1 SEiSiiy- smststt.K 10 

t 0 0 0 1 ) 

[jt*±<oi«ijfl^!!f] cco^ewi*. igj»»s*-t:^€ii 
*">j 7 -f X # BUT 

a, 

[ 0 0 0 2] 

atC43CJ-e>S*-fc:^cO«jiJi. W^if^MBS 54-93 

7 O h «ria 3 C&tfttfjK^T. S3 K: 43 U T . 5ltt#M> 
'J ^ >T^liJcLfe«ay- htEffi, SmtglBEft (£ 

1 m%m'c&j$.£ntz ?y > k?^ >, smpgystftis 
55«n 56wy- hsfisi 1 jiiea 

te. y- hMSli: PS!ttft®«5'ia>S>&£ m©p^ 
ffl^ 5 57)» b & £ li«Nf v * ^ M OS h 7 > :/ X ^ <L 

■vmb%£ti. y- h^aisii® 1 ©Eat ©&&©&*> 

<D=! £ hSiite. y- h3H5l0pEj*g£ P^t-t^M 
OS h7>>'X^iN'ft TvilM OS K 7 > vX * ©fif] 

r *)VMOS b 7>y7^^^iC^ltbn^taS7 'f 
> 52 T P 9 t * .JU M O S h 7 > X * © x )V C '^i^^ 

Stt&y v > K 7 f >53TN ^ A' tv-'l/MO 3 b 7 > >-* 
X 9 (0 x ;u K: 7 > K * 0t*ST * <fc O (Cft -> T ^ 4n 
*. 

1 0 0 0 3 ] 

/&cotx x 7 < X^K«#ijS«c^fia*c43ttS«*-fe: 

ftsian/tss i ©^^off^A^^st. p^r 

•YOU MO Sh7 >>7, ^iNf t *;UM O S b 7 > vX 
* £Cff ^ri<£«TSB*|H]j)f. y- hiSffi^ffifiJt-r-6# 
•J >".J 3 >©ffita*>©fctf Kgtf&i;. M ii tg t> -r co 



> 5 - 4 8 0 2 2 

h ©fa tc z co feisa) rc w co 7 ;u - ^ - ji % & n % 

ftEiaea-cy- h^eHt^ti^^^^^^^. 
^©«&y- h^iico^ 'j > u □ >©iam^<ofcvj. y 

* ^ S ± ^ s « m -r -S /c * u $ n 

[ 0 0 0 5 ] 

[a-a&wiifcr^fc^co^gkA^f^ffl} tEmmAzm 
fct&rztb, *f&m\t* t h 1 mco p 7 1 **jum 

0 3 h ■> > v x ^ > ■> ft < £ <b 1 1 co N * ^ M o s 

^•^co^^^^Mj-^uT. sjgBS*-fe;u«ttfi£-r-6y 

- hSiSr^It ItffiliMOS b 7 > V7s*<D74 

^tc^arsy- hsa»«actoj2:< m^u. suririx^ 

32 ft t ^ IS T ^» X ; U - ^ - .» U £ & l + <b t, (75 T * a . 
[ 0 0 0 6 ] Ccoj; ^ (C«fiEL&*iS*^i»C05*-feH 

7 >vX;^ i; Nf v^vJt/MO Sh7> ^X^cO^tCfStj 
'b>nfz3 > 9 9 b b?T^nacOT\ m b y > :VX 3"\ 
CO A 7? fi /j: < U 0 % m 9 % £ M x. 5 £ 1 1 < T- $ 

ji/-^-;ut,y- h^nc^ij^nt^* 

[ 0 0 0 7 ] 

wtcfiis^^ff^a©a*W/ic^isw©s*-fe^fio«is£ 

Lt^iiy- hma. 2ttpsitftfii«, 3ttN^&& 
ss«. 4 (4s i mmtft 2 Jiffi^tfioma^ox ju- 

5 «*iay- hlSffitm 1 ffiSli:«0fjga!JflC03 

>**hTi&o, w«e^ay- hma 1 1 pnffissE^« 

2 Pft ^JUMO S h 7 > ->'X? i. 

ifiy- hSffi 1 «hNS.!ffi»fS«t3 ^TM^/jNft 
*;UMO S by > i?A 9 t'e&*t)V£mfcLT^Z>» 
^ L T&%WiZ H Ht te. Pfv^fJl'MOSh7>-^ 
^iNf r */bMO S h 7 > vX ^ tiOMTXil-*- 
H4 iJ>^h 5^y- h^^i 1 ±(C«££fCfiiSH!-Ci* 
*«fc-5(c. Pi h y > > x ^rao«*a, ttet>*> y ■< - 



( 3 ) 

3 

[0 0 0 8 ] CtiJ: -3 K«/«L fcS^-fe^^iS^-Cii. 
y- 1 ^£>A.>jf£3 > H 5 SriiLTfrbn. 

3 > * 0 h SW^P^t-t^HiOS h7>yX^iN -T- 

fcttiiy-h«fli, PSSfcKISJfc. l3ttN£!ttft£ 

con >^ h. uftg I ffi£$fHS£3I 2 JIiE&l7<£: 
i£ T£fc# go x;u-7t>- im P S/&|ftfii$i2 

coo 1.0] wnsgj^tc^tio^^-fejuti. mmvx 

&£&Mf£!2co=] h l8RCXN^te1»ta«l3C03 > 

h iK:*g&*nT^5fg 1 @E«I5J;0. J^fefS^ 
5 n^cfc -3 iCJiotv^. fr*- FMll^fcA* 
ti. ®2®ffi»l7^J|lJiE«S!l5-ir-h«Wl!^Ofli 30 



*#fJa-4 z 5-4 8 0 2 2 
4 

TA^jSn. £ i ®sE^!5i:m 2 /HZSfc 1 7 60&J8 . &tf 
«£ll<Oi3Js**a**SA^*:?7?T<r**CD-e. P^v 
[0011] 

cfc*ltf, hSffi'^AJjfcty- K^ffi 

ere. S*ir;U£#»fiJtT*4Hffi<S!!iMQ S h 5 > ^ X ? co 

[0!B-:OR&¥fcgfti3fl] 
fix £ /"< f SI T? * S . 

4 a J U ) J\ )l> 

c> 3 > ^ ^ k 



[fa i ] 




3 



5: a > ^ h 




[£] 3 1 



56 



2^-51 



3-— 52 



1 



66 



-55 



3—53 



56 



( 4 ) 



m ¥ 5- 4 8 0 2 2 



7 C > h ^ - x<Ofct £ 

8225-4M 29/78 30, G 



